Introduction: Immediate postpartum long-acting, reversible contraception (LARC)-providing intrauterine devices (IUDs) and contraceptive implants immediately following birth-is an effective strategy to prevent unintended pregnancies and improve birth spacing. We measured US certified nurse-midwives' (CNMs') and certified midwives' (CMs') knowledge, training needs, current practice, and perceived barriers to providing immediate postpartum LARC.
INTRODUCTION
Seventy percent of pregnancies that occur in the first year after childbirth are unintended in the United States. 1 Such pregnancies are at increased risk for complications like preterm birth, stillbirth, and low birth weight. [2] [3] [4] Unintended, short-interval pregnancies are directly related to contraceptive nonuse or ineffective use. 5 Women using highly effective, long-acting, reversible contraception (LARC) have approximately 4 times the odds of achieving an optimal birth interval than women using a barrier or no method. 5 Although women using LARC methods enjoy the highest satisfaction and continuation rates of all reversible methods, 6 only 6% of postpartum women use LARC. 1 This scarce utilization does not seem to reflect patient demand, but rather barriers to LARC access. [7] [8] [9] Immediate postpartum LARC is proposed as a promising strategy to increase LARC utilization and offer postpartum women another opportunity to meet their family planning goals. Having LARC devices accessible for placement in the immediate postpartum period is safe and effective, is associated with high contraceptive continuation rates (Ͼ80% at Furthermore, immediate postpartum LARC is cost-effective for payers and health care systems. [14] [15] [16] The American College of Obstetricians and Gynecologists (ACOG) and the Centers for Disease Control and Prevention (CDC) support immediate postpartum LARC given its safety, effectiveness, and unique advantages compared to the outpatient setting. 17, 18 In recognition of these advantages, 28 state Medicaid agencies have initiated specific reimbursement for immediate postpartum LARC (outside the global payment for birth-related care) since 2012. 19, 20 This has created increased opportunities for women to gain access to immediate postpartum LARC. Yet increased reimbursement alone will not be sufficient to promote increased adoption if maternity care providers remain unprepared to offer immediate postpartum LARC. [21] [22] [23] Midwives provide a substantial proportion of perinatal care in the United States, 24 caring for 100% of women giving birth in some geographic areas. 25 Women in these regions are more likely to be poor, rely heavily on Medicaid, travel longer distances to see a health care provider, report the highest rates of delayed or no medical care due to cost, and have a higher unintended pregnancy rate compared to women in more urban areas. 25 Midwives thus represent a critically important group of maternity care providers who can offer increased immediate postpartum LARC access. Yet ✦ Approximately 9 in 10 midwife respondents to this national survey of American College of Nurse-Midwives members have never inserted an IUD or implant in the immediate postpartum setting.
✦ Midwives identified training needs and multiple logistic and institutional barriers to immediate postpartum LARC provision.
✦ More than half of respondents would like the opportunity to provide these services.
✦ Findings suggest a need for didactic and skills-based training opportunities directed toward midwives, as well as institutional interventions to enhance LARC availability in the inpatient postpartum setting.
very little is currently known about the immediate postpartum LARC knowledge and practices of midwives who provide inpatient or hospital-based maternity care. Accordingly, the objective of this study was to identify immediate postpartum LARC knowledge and experiences, training needs, and perceived barriers among a national sample of midwives certified by the American Midwifery Certification Board (AMCB) as certified nurse-midwives (CNMs) or certified midwives (CMs) who are providing inpatient maternity care.
METHODS
We conducted an online survey of a national sample of midwives who were members of the American College of Nurse-Midwives (ACNM) and certified by AMCB as CNMs and CMs. This research was conducted in accordance with ACNM's policy regarding soliciting its members for research purposes.
Sample Recruitment
During 4 weeks in June and July 2016, we invited participation of all active members of ACNM with working e-mail addresses via e-mail. Active members include CNMs and CMs. We sent an introductory e-mail describing the study, followed by a primary invitation e-mail a week later, and finally 2 follow-up e-mails a week apart to encourage participation. All e-mails contained the ACNM logo, the subject heading "Approved ACNM Research Survey," and a personalized greeting. Invitation e-mails contained a link to our online survey website. The survey was also publicized on various national midwife forums and networks. We offered a respondent reward (raffle prize for a $100 gift card) to incentivize responses.
Survey Administration
Recruitment e-mails to midwives provided a link to our study's Qualtrics survey website. An introduction page explained the study's purpose, its anonymous nature, the expected survey completion time (15 minutes), potential risks of participation, the option to quit at any time, and the raffle prize for survey completion. Participants consented to participation by clicking the Enter Study button on the page. Eligibility was determined by an affirmative response to the question, "Do you currently provide unsupervised inpatient labor and delivery-related care?"
Survey Instrument
The survey instrument was developed by our research team based on a comprehensive literature review and our prior work. In our prior work, we have qualitatively interviewed Medicaid administrators about barriers to immediate postpartum LARC implementation. 20, 22 Key findings from prior work suggest that immediate postpartum LARC capacity will be influenced by general LARC knowledge, both LARC and immediate postpartum LARC training, and current levels of LARC and immediate postpartum LARC provision. Our survey included items assessing all of these domains.
We assessed knowledge about the relative risk of intrauterine device (IUD) expulsion with immediate versus interval insertion and the appropriateness of immediate postpartum LARC in specific clinical scenarios. The US Medical Eligibility Criteria for Contraceptive Use (USMEC) is a publicly available guide published by the CDC for clinicians providing family planning services. The USMEC provides evidence-based guidance about the use of various contraceptive methods under specific clinical circumstances. Conditions are classified into 4 categories: USMEC 1, no restriction, method can be used; USMEC 2, advantages generally outweigh theoretical or proven risks; USMEC 3, theoretical or proven risks generally outweigh advantages; and USMEC 4, unacceptable health risk, method not to be used. Immediate postpartum LARC appropriateness is classified as USMEC 1 or 2. 17 We assessed perceived importance of contraceptive counseling and provision (with responses on a 5-item Likert scale, "strongly agree" to "strongly disagree"). We then asked about frequency of provision of immediate postpartum LARC ("I have placed an immediate postpartum IUD at time of vaginal delivery," "I have placed an immediate postpartum implant"). Respondents could answer "never," "1-2 times," "3-5 times," "6-10 times," or "Ͼ10 times." We included one item assessing confidence to counsel about and insert LARC devices in the outpatient setting and immediate postpartum setting (with responses on a 6-item Likert scale, "extremely confident" to "not at all confident"). We also included items assessing whether respondents had received prior training in LARC device insertion, whether additional training was desired, and whether training opportunities were accessible (response options were "yes" or "no").
Finally, recognizing that multiple clinical barriers may exist to immediate postpartum LARC, we also asked about perceived barriers to immediate postpartum LARC provision. A range of barriers were provided as potential answer choices, including: feel inadequately trained, device not available at institution, not institution's standard practice, risks of placement (and a request to specify with free text), lack of institutional policy for informed consent, reimbursement concern, not enough time, and patients decline. Respondents were also allowed to provide free text responses to this question. Prior to fielding, the survey was pilot tested with midwives (N = 12) at our home institution.
Data Analysis
The analytic sample included only those submitting the last online questionnaire page. The Internet Protocol (IP) address of the respondent's computer was reviewed; no duplicate respondents were identified. Descriptive statistics were used to calculate frequencies, proportions, 95% confidence intervals, means, and standard deviations for all responses. Reponses to Likert scale or ranked-response questions were dichotomized into appropriate categories. Responses to openended questions in the survey were manually reviewed and summarized. All analyses were conducted using SAS version 9.4 (SAS Institute Inc, Cary, NC), and effects were considered significant at an alpha level of .05. This project was approved by the University of Michigan institutional review board.
RESULTS
Of 4609 individuals invited to participate, 794 (17%) completed the survey. Overall, participants (N = 794) were predominantly female (99.5%) and non-Hispanic white (92.1%; Table 1 ). Significant proportions reported practicing midwifery for more than 10 years (67.0%) and in urban settings (45.0%). The sample was evenly distributed across major regions of the United States, with respondents practicing in 47 states.
LARC Knowledge and Attitudes
Overall, there were notable knowledge gaps among the respondents about immediate postpartum LARC. When asked about IUD expulsion, 40.5% did not identify expulsion rates as higher with immediate postpartum compared to interval IUD placement. Similarly, 46.4% did not identify that expulsion rates with insertion at 6 weeks postpartum are similar to insertion in women who are not postpartum. When asked about the appropriateness of immediate postpartum LARC during clinical scenarios (Figure 1 ), 25.3% incorrectly reported that no immediate postpartum LARC method is acceptable in women with chorioamnionitis; IUDs are contraindicated with this condition (USMEC 4), but the contraceptive implant is appropriate (USMEC 1). More than 7 in 10 respondents correctly identified the levonorgestrel IUDs, copper IUD, and contraceptive implant as appropriate for breastfeeding women. However, fewer respondents perceived the levonorgestrel IUDs (68.6%) and contraceptive implant (59.2%) as appropriate for women with a history of postpartum depression (although the USMEC rates these devices as category 1 in the setting of depressive disorders). Most respondents correctly identified immediate 
LARC and Immediate Postpartum LARC Training Needs
A majority of respondents reported feeling confident, very confident, or completely confident to counsel about LARC (96.7%) and insert IUDs (87.5%) or implants (67.4%) in the outpatient office setting. In contrast, fewer felt confident, very confident, or completely confident performing these tasks immediately postpartum (counsel on IUD, 40.3%; insert an IUD, 10.1%; counsel on implants, 53.2%; insert an implant, 43.3%). A majority of respondents reported having previously received training to insert at least one of the levonorgestrel IUDs (Skyla, Liletta, Mirena; 94.0%) or the contraceptive implant (Nexplanon; 76.4%). Many respondents reported desire for additional training in IUD insertion at the outpatient postpartum visit (10.3%), IUD insertion immediately following a vaginal birth (63.5%), and contraceptive implant insertion (22.8%), yet far fewer respondents reported having access to training at their institution, national meetings, or other continuing education opportunities (outpatient IUD insertion, 6.6%; immediate postpartum IUD insertion, 19.9%; implant insertion, 15.2%).
Immediate Postpartum LARC Provision
Overall, respondents rarely performed immediate postpartum LARC insertions, with the vast majority of midwives having never placed an immediate postpartum IUD (90.7%) or implant (86.8%) during their career. Among those who have never inserted an IUD immediately postpartum (90.7%), 52.5% desire the opportunity to do so. Among those who have inserted an immediate postpartum IUD during their career (9.3%), 51.4% would like to do so more often. Among those who have never inserted an implant immediately postpartum (86.6%), 52.6% desire the opportunity to do so. Among those who have inserted an immediate postpartum implant during their career (13.2%), 59.1% would like to do so more often.
Perceived Barriers to Immediate Postpartum Contraception
Respondents identified multiple barriers to immediate postpartum LARC placement (Figure 2) . The most commonly cited barriers were that postpartum LARC insertion was not standard practice or not available at one's institution. Feeling inadequately trained was more often cited as a barrier to immediate postpartum IUD (26.5%) compared to implant (10.7%) insertion. Reimbursement concerns were cited as barriers to both device types (16.4%), and some respondents (8.4%) also harbored concerns about IUD expulsion or perforation. Uncommonly cited barriers included patients declining immediate postpartum LARC, religious institutional policy, one's personal objections to immediate postpartum LARC, and perceived risks for breastfeeding.
DISCUSSION
In this national, cross-sectional survey of AMCB-certified midwives who are members of the ACNM, most reported never inserting an IUD or implant in the immediate postpartum setting, but more than half would like the opportunity to offer these services. Our findings highlight opportunities to enhance the immediate postpartum LARC-related knowledge and skills of the midwife maternity care workforce. They also suggest that midwives perceive logistic and institutional barriers to this service, indicating that addressing training needs alone will be insufficient to enhance access to immediate postpartum LARC.
Approximately 9 in 10 respondents had never placed an IUD or implant in the immediate postpartum setting. Given that midwives are the primary maternity care provider in many regions of the country, 25 this suggests a concerning barrier for women hoping to initiate a LARC method during hospitalization for childbirth. Both ACOG and the CDC have emphasized the safety and effectiveness of immediate postpartum LARC. 17, 26 While ACNM does not have its own statement specific to the use of LARC or immediate postpartum LARC, ACNM does have a position statement supporting access to evidence-based options to support women's reproductive health choices, which would include LARC. 27 However, women will not be able to access immediate postpartum LARC if maternity care providers do not or cannot offer it. A recent ACOG Committee Opinion endorsed by ACNM states that "immediate postpartum LARC should be offered as an effective option for postpartum contraception" and "maternity care providers should incorporate immediate postpartum LARC into their practices." 26 Encouragingly, more than half of respondents expressed a desire to perform immediate postpartum LARC device insertions more frequently.
One critical step in building workforce capacity for immediate postpartum LARC is addressing knowledge gaps. In our survey, only 6 in 10 respondents correctly identified IUD expulsion rates as higher in the immediate versus delayed postpartum setting. The estimated risk of IUD expulsion is as high as 10% to 27% immediately postpartum, compared to approximately 4% when placed at greater than 4 weeks postpartum. [28] [29] [30] [31] [32] [33] In a meta-analysis of 4 randomized controlled trials of immediate postpartum IUD insertion, the likelihood of IUD expulsion was higher for immediate versus interval insertion (odds ratio, 4.89; 95% confidence interval, 1.47-16.32), but IUD use at 6 months was twice as likely in the immediate insertion group, likely due to low rates of follow-up for outpatient insertion. 33 For women who face barriers to outpatient follow-up, the advantages of immediate postpartum IUD insertion may outweigh the potential drawbacks of a higher expulsion rate. ACOG recommends that maternity care providers counsel women about the risk of expulsion in the context of informed decision making about postpartum contraception. 26 Our survey also documented knowledge gaps related to appropriateness of immediate postpartum LARC under certain clinical circumstances. The CDC recently released the USMEC, 2016, which can assist maternity care providers in offering women evidence-based guidance about postpartum contraceptive options. 17 Our findings suggest the importance of connecting midwives with skills-based training opportunities. For midwives already trained to insert the contraceptive implant, reassurance may be the only intervention needed, as the immediate postpartum insertion technique is identical to the routine outpatient insertion technique. For immediate postpartum IUD placement, insertion technique is different from insertion in a nongravid uterus. Six in 10 respondents in our survey desired additional training in immediate postpartum IUD insertion, but only 2 in 10 respondents reported having access to such training. Our findings corroborate a recent study of attending-level maternity care providers (obstetricians, midwives, and family physicians) at 7 academic hospitals in Massachusetts that also documented low levels of immediate postpartum LARC knowledge and experience. 23 Among midwives and family physicians, only 2 in 10 offered immediate postpartum IUDs, and only 4 in 10 obstetricians provided this service. The most frequently cited reason for never having placed a postpartum IUD was inadequate training. Multiple tools are publicly available to assist providers wanting to build a skill set for immediate postpartum IUD insertion 34 ; however, additional formal training opportunities, including simulation-based training and supervised insertion in one's primary clinical setting, as well as provisions for training student midwives, will likely be necessary to ensure that the full midwife workforce is trained to offer this service.
In addition to training needs, midwives in our survey identified multiple other barriers to provision of immediate Journal of Midwifery & Women's Health r www.jmwh.org postpartum LARC services, including institutional norms, device unavailability, and concerns about reimbursement. In many institutions, the primary barrier to immediate postpartum LARC services has been nonreimbursement for inpatient LARC provision. Labor and birth care has traditionally been reimbursed with one global, bundled payment. Recognizing that this may act as a financial disincentive to the provision of inpatient LARC services, 28 state Medicaid agencies to date have begun providing specific payment for immediate postpartum contraception in addition to the global fee. 20, 35 The Center for Medicaid and Children's Health Insurance Program (CHIP) Services has encouraged all state agencies to adopt reimbursement approaches that promote the availability of LARC, including "unbundling payment for LARC from other labor and birth services." 36 Eliminating reimbursement policies that deny postpartum women access to LARC prior to hospital discharge is an essential step in ensuring access to highly effective methods and reducing unintended and short-interval pregnancies. 37 As reimbursement becomes more commonplace, it may create an environment conducive to addressing other barriers, such as provider training.
Notably, midwife respondents to this survey did not report concerns about potential adverse effects of immediate postpartum LARC on breastfeeding. Immediate postpartum insertion of IUDs and the contraceptive implant is considered safe (USMEC 1 for implant and copper IUD, USMEC 2 for levonorgestrel IUD for women who are breastfeeding, USMEC 1 for levonorgestrel IUD for women who are not breastfeeding). A recent study of lactation consultants documented misinformation regarding the safety of immediate postpartum LARC. 38 Maternity care providers should be aware of potential knowledge gaps and work to ensure that women receive consistent and evidence-based guidance about immediate postpartum LARC.
Our findings should be interpreted within the context of our study's limitations. Cross-sectional surveys will not capture changes over time in knowledge, attitudes, and expertise. Our response rate was suboptimal, despite our using best practices for clinician recruitment for survey research (eg, using multiple personalized e-mail invitations endorsed by ACNM, providing a monetary raffle incentive). While maintaining high response rates is always desirable, clinician surveys may be more resilient to nonresponse bias, particularly when they involve a larger sample size as in our survey. 39 Findings may not generalize to nonmembers of ACNM or to midwives certified by other organizations. There may be important clinician-level barriers not assessed in our surveys, although our team's prior work investigating immediate postpartum LARC provision mitigates this risk. While the study's anonymous, online design reduces the risk of social desirability bias, all self-report measures are subject to this concern.
This national survey of midwives constitutes a large-scale assessment of potential barriers faced by midwives wanting to provide immediate postpartum LARC services. The knowledge and training gaps documented here suggest a need for didactic and skills-based training opportunities directed toward midwife clinicians, a critical portion of the maternity care workforce. Our findings also suggest the need to remove institutional and policy-level barriers to immediate postpartum LARC services, including social norms that may prevent service provision, as well as to remove technical barriers to stocking LARC devices in the inpatient setting. Our study and other work suggest that multicomponent strategies will be needed in order to integrate immediate postpartum LARC into routine postpartum care. 21, 22 Such efforts will help make this evidence-based reproductive health service available to all women who desire it.
